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stabel'nykh izotopov i izluchently v narodnom khozyaystve 1 nauke. 2a, Moscow, 


1957 
Izotopy 1 izlucheniya v khimil; [ebornik dokladov... ] (Isotopes and Radiation in 
Chemistry; Collection of Papers of the Second All-Union Scientific Technical 


Conference on the Use of Radioactive and Stable Isotopas and Radiation in the 
National Economy and Science) Moscow, Izd-vo AN SSSR, 1958. 380 p. 5,000 copies 


printed. 


Sponsoring Agencies: Akademiya nauk S9SR, and. - SSSR Glavnoye upravientye po ispol'- 
zovaniyu atomoy energil. 


Editorial Board: Vinogradov, A.P., Academician (Resp. Ed.), Kondrat'yev, V.N., Acade - 
mician, Alimarin, I.P., Corresponding Member, USSR Academy of Sciences, Baka, N-A., 
Dr. of Chemical Sciences, -Nikolayev, A.V., Dr. of Chemical Sciences, Nekrasova, 
G.A., Candidate of Technical Sciences (Secretary); Tech. EBd.: Makunt, Ye.V. 


PURPOSE: ‘This book is intended for scientists and techniciane engaged in research 
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Isotopes and Radiation in Chemistry (Cont. ) 


which involves the use of radioactive isotopes or the chemistry of radioactive 
substances. 


COVERAGE: This volume publishes the reports of tix Chemistry Section of the Second 
All-Union Scientific and Technical Conference on the Use of Radioactive and 
Stable {sotopes and Radiation in Science and the National Keonomy, sponsored by 
the Academy of Sciences of the USSR and the Main Administration for the Utiliz- 
ation of Atomic Energy under the Council of Ministers of the USSR. The confer- 
ence was held in Moscow on April 4-12, 1957. Over fifty reports are included, 
mainly on radiochemistry, radiation chemistry, methods of obtaining tagged 
compounds and the use of isotopes in the study of the kinetics and mechanism 
of chemical reactions in analytical chemistry, physicochemical analysis, etc. 


TABLE OF CONTENTS: 
Foreword 

PART I. KINETICS AND MECHANISM OF CHEMICAL REACTIONS 
‘Ghatenshteyn, A.I. and Vedeneyev, A.V., Firiko-khimicheskiy institut imeni L. Ya. 


Karpova (Physioochemical Institnte imeni L.Ya. Karpov) Investigation of the Inter- 
action bf Atoms by the Deutero-Exchange Mothod (Phenol ond Ito nthers and 
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Aromatic Amines) 


Kursanov, D.N., Setkina, V.N., Parnes, Z.N. and Bykova, Ye.V., Institut elemento- 
organicheskikh soyedineniy AN SSSR (Institute of Element-Organic Compounds AS 
USSR) Study of Several Reterolytic Reactions by the Hydrogen-Exchange Method 13 


Brodskiy, A.I., Vysotekaya, N.A., Kukhtenko, I.I,, Miklukhin, G.P. (Deceased), 
Strizhak, L.L., Sulima, L.V., Institut fizicheskoy khimii imeni L.V. Pisarzhev- 
skogo Akademii nauk Ukrainskoy SSSR (Institute of Physical Chemistry imeni L.V. 
Pisarzhevskly of the Academy of Sciences Ukrainian SSR) Isotopic Exchange of Ox- 
gem, Nitrogen, and Sulfur in Solutions, and Its Mschanisn. .20 


Feutov, 0.A., Ostapchuk, G.M., U Yan-Tsey, Omolina, T.A. and Knol', P., Moskov~ 
skiy gosydarstvennyy universitet imeni M.V. Lomonosova (Moscow Stateros 
University imeni M.V. Lomonosov) The Uwe of Radioactive Mercury Hg 

for Studying the Exchange Reactions at a Qarbon Aton 


Neynan, M.B., Serdyuk, N.K., Institut khimicheskoy fiziki AN S8SR (Institute 
of Chemical Physics Ast ee | The Speed of Acetylene Radical Decomposition and 
Ite Reaction With Free Oxygen 
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Roginskiy, 9.Z., Institut fizicheskoy khimi1 AN 88SR (Institute of Phvsical 
Chemistry AS USSR) Horizontal Chains and Active Intermadiate Forms of Hetero- 
geneous Catalysis on the Basis of Isotopes he 


Balandin, A.A., Bogkanova, 0.K., Isagulyants, G.V., Neyman, Yu.V. and Popov, 
Ya.I., Institut organicheskoy khimii AN SSSR (Institute of Organic Chemistry 

AS USSR) Investigation of the Mechani pp of Successive Reactions Butane-Butylene- 
Divinyl by Using Radioactive Carbon C 


Kryukov, Yu.B., Bashkirov, A.N., Butyugin, V.K., liberov, L.G. and Stepanova, 
N.D., Institut nefti AN SSSR (Petroleum Institute AS USSR) Intermediate Com- 
pounds in the’ Synthasisé of Bydrocarbons and Oxygen-containing Compounds of 
Carbon Monoxide and Rydrogen on Iron Catalysts 


Karasev, K.I., Nauchno-issledovatel'skiy institut sinteticheskixh spirtov i 
organicheskikh produktov MKhP (Scientific Research Institute for Synthetic 
Alcohols and Organic Products MKhP) Chemical Transformtions of Ethylene in 
the Zone of Pyrolysis 


2 
Dogadkin, B.A., Tarasova, Z.N., Bas'kovskaya, M.O. and Kaplunov, M.Ya., Nauchno- 
iesledovatel'skiy institut shinnoy promyshlennosti (Scientific Research Insti- 
tute of the Tire Industry) The Formation of Vulcanization Structures and Their 
Modification by Thermochemical Reaction and Fatigue: 
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PART II. RADIATION CHEMISTRY 


Medvedev, 3.9., Fiziko-khimicheskiy institut imeni L.Ya. Karpova (Physico- 
chemical Institute imeni L.Ya. Karpov) Prospects of Using Nuclear Radiation 
in Chemistry 


Dolin, I.I. and Brusentseva, 8.A., Institut Fizicheskoy Khimii (Institute of 
Physical Chemistry) The Action of Ionizing Radiation on Concentrated Water 
Solutions of Inorganic Substances 


Proskurnin, M.A., Orekhov, V.D., Barelko, Ye.V. and Charnova, A.I., Fiziko- 
khimicheskiy institut imeni L.Ya. Karpova (Physicochemical Institute imeni 
L.Ya. Karpov) Sensitization of Radio-chemical Processes in Water Solutions 113 


Gaysinskiy, M., Institut radiya, Jaboratoriya imeni Kyuri, Parizh, Frantsiya 
(Haiesinskly, M., Paris. Universite. Institut du Radium. [Laboratoire 
Curie]) ‘The Action of Alpha and Gamma Rays cn Solutions of Uranium Salts 120 


Dakh, Y.A. and Sarayeva, V-V., Institut fizicheskoy khimii AN SSSR i Moskovskly 
“gyudaretvennyy universitet (Institute of Physical Chemistry AS USSR and 

Moscow State University) Oxidizing Processes in Organic Systems Under the 
Influence of Ionizing Radiations 
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Allen, Augustine-O. and Caffrey, James M., (Chemical Department of Brook- 
haven Natic laboratory, Epton, Long Island, New York) Radtolysis of 
Fentane Adsorbe Solids 


Karpov, V.L., Muz'minskiy, A.S. and Lazurkin, Yu.S. The Effect of Nuclear 
Radiation on Polymeric Substances 


PART III. ANALYTICAL CHEMISTRY AND PHYSICOCHEMICAL ANALYSTS ~ 


, I.P. and Yakovlev, Yu.V., Institut geokhimti 4 analiticheskoy 
khimif imeni V.I. Vernadskogo AN SSSR (Institute of Geochemistry and 
Analytical Chemistry imeni V.I. Vernadskiy AS USSR) ‘The Determination of 
Impurities in Semiconductors and Pure Metals by Radioactive Analysis 


Zvyagintsev, 0.Ye. and Kulak, A.I., Moskovskiy ottiena Lenina 
khimikotekhnologicheskiy institut imeni D.I. Mendeleyeva , (Moscow Chemical 
Engineering Institute imeni D.I. Mendeleyev) Quantitative Determination of 
Micro-impurities in Several Elements by the "Radioactivation"™ Method 
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Energy, Geneva, 1 - 13 Sep 58. 
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“Oxygen and Peroxide <ffects in Organic Liquids” 
paper presented at 
session cn Role of Oxygen and Ferodides in ®sdiation Chemistry, Intl. Congress on 
Radiation Research, 10-16 Agu 1958, Burlington Vermont. 
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CUPHCHS 8° Popov, “Me Tey yedvedcvakiss we Ley akh, Ne te 87 -2~7/35 
TITIES The Effect of trradiabion cn the Yalence State of TUL rate 5H02 PiU 


toniuresolutions (vliyaniye taluchentya na yalentnoye sos voyaniy" 


plutoniya v azotnokislykh rastvorakn).e 


PERICDICAL* abommaya Energlyas 1958 “y 2, ppe 15hi-iGO (USSR) « 


to 2,C molar nitratesaofa 
which con 


ARSTRAGT 8 The investigations were canineted tith 0,3 
plutoniun solution as wei) as with 0,3 molar nitric acid, 
tained different concentrations of UOo(NO4)2 and KCF 207+ 

An, ketay tube (So kV, ece ni) was employed as radiabion scWwcCe The 

temperature of the Liquids was cortrclied by 4 thermocoup+ee The de 
simetric quantity, which, was used to trradiate the Liquids, was Gen 
termined with the help of a ferrous sulfate—Jcsimetric methede The 
doses used were betwen Eo to 7el0® ev/om?.sece 

The valence states cf Pu were actermined frem the cerion pairs of 

; F 

Puds + IN0s” and mm? e fe 

An irradiation of igpatescarapiaceniuneselit Os whieh contain no 

W(103) 92 causes only an oxidation of plutoniur. The intensity of 


the oxidation decreases with an {roreading Con 


centration af the 0.- 
Pa 
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the Lffect of Irradiation on the Valence State of itrates-.f-Plur 
toniumolutions. 


fons and of the acidity. The assumption is pronounced, that th: 
dation is caused by the CH - radicals, In the presence of UCA(NO4)> 
a reduction of plutonium occurs on certain conditions, which iy 
sed apparently not by the atomic hydropen, but oy the Udn,—tors. 

an addition of potassium bichromate has an accelerating Effect on 
the radiation oxidation of pluteniui. On certain experimental condis 
tions, however, an addition of KyCr 400 does not prevent the reduc#™ 


tion of plutcnium, 
There are 3? figures, and 15 references, ly of which are Slavic. 


April 23, 1957. 


AVATLABIES Library of Congress. 


1. Plutonium nitrates-Effeot of irradiation 2. Radiation- 
Chemical effects 
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‘ AUTHORS: Rakn, N. A., Molin, F. T.. Doctors of Chemical Cciencec 


cites 
4 


OTT bs Ragintion Chemistry, Tts Besic Methods and Tanks (Radiatsionnava 
khimiya, yeye osnovnyye napravleniya i zadschi) 


PERTODTCALs Vestnik Akndemiy nauk OSTR, 1998, Nr 10, pp 20-433 (USSR) 


ABSTRACT: The authors give the most important methods of modern radiation 
chemistry, examine their stagen of development and discuys . 
their future tasks 
Transfer of the rudiation energy on the surroundings, elementa- 
ry acts of radiation ona orimary shemical processes. 

The transfer of radiation energy unon the surrounding mole- 
cules depends on th. laws governing the interaction be- 
twoen radiation and tne material. The theory of energy transfer 
has only been developed tor gases. For the clarification of the 
process of chemical reaction under radiation, methods of mass 
spectrometry, of para-magnetic resonance, of spectrometry and 
others are employed. In the Soviet Union V. L. Tal'roze, N. I. 
Tunitskiy, and V. V. Voyevodskiy work in this field (Ref 4). 

Chemical reactions under radiation ot simple inorganic sub- 

stances. 
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Radiation Chemistry, lts Basic Methods and Tasks SOV/30-58-10-3/53 


These reactions can be most easily explained with examples as 
the ozone formation, nitrogen oxidation, formation and de- 
composition of hydrogen peroxide and others. S. Ya. Pshezhetskiy 
worka on thie in the USER (Rer 5). 
Chemical reactions under radiation in water and aqueous solu- 
tions. 
Many papers den] with this problem, as water is being used as 
moderutor and cooling agent in atomic reactors. M. A. Proskurnin 
and his collaborators are concerned with this problem (Ref 8). 
Electro-chemica] processes under radiation. 
V. I. Venelovskiy (Ref 9) discovered that the irradiation of an 
electro-chemical system leads to an interference with the ther- 
modynamic equilibrium in that system. In their studies N. A. 
Bakh and V. I. Medvedovskiy (Ret 10) established the usefulness 
of electro-chemical methods for the examination of radiolysis 
products in aqueous solutions. 
Research in the field of radiation chemir’ry of organic com- 
pounds. 
Because of the complexity, no final results have been achieved. 
Valunble results were obtained by V. L. Tal'roze, Ye. P. 

Card 2/5 Frankevich (Ret 11), 4. V. Topchiyev, and L. S. Polyak. 


"APPROVED FOR RELEASE: 06/06/2000 


Storer ts Sue het 


0103110004-1 


Radiation Chemistry, Its Basie Metnods and Tasks NOV/30-58-10-3/ 54 


Rudiation polymerizeticn and chemical transformation of poly- 
mers under radiaticn,. 

In tre USSR 5. 3. Medvedev (ef 15) carried out systematic re. 
search on radiation polymerization. Radiation e! fects on poly- 
mer materials were dealt with by V. A. Kargin and F. A, 
Rebinaer (Ret td) and are presentiy studied by V. 1. Karpov, 
RK. 1. Tsetlin, Yu. 2. Lagarkin, ana others (Ret 14). The prac- 
tical application of the shemical transformation of polymers 
under redigtion is cnly avout to be realized, 

Radintion etfects cn solid substances. 

There are cnly very fee sven ctuaiea in tne ve*R and abroad. 
There are ?5 references, 14 of which are Soviet. 
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Oxidation Processes in Organic Systeias Under the Influence 
of Ionizing Radiation (Okislitel'iyye protsesuy Vv organiches: 
kikh sistemakh pod deystviyen ioniziruyushehikh izlucieniy) 


“hurnal Firicheskoy Kuanidi, 195%, Vol. 32, ur 2. pp 209-2 1u 
(USS3) 


primarily, the following process is invertigated here; the 
radiation oxidation of the individual compounds at the 

expense of molecular oxy;7en and on such conditions where 

the radiation energy is directly absorbed by dhe oxidising 
molecules, the molecules being put into a reactive state 
because of ionization, excitation and the decomposition of 
radicals. - The forsulation of the prollen includes the 
explanation of the nature and the yield of the products 
forming in the reaction in deperdence on the parameters which 
characterize the radiation (ionisation density), the irvadated 
substances (molecular structure, state of ageregation) and 

the conditions of irradiation (quantity of dosaye, temperature 
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Influence of Ionizing Radiation 


etc.). The present work i based on the experinental 

results of the last years obtained by the scientifie 
collectives of the Laboratories for Radiation Chemistry st 
the Institute for Physical Cheistry of the AS USSR ac nell 
as at the Noucow State University. The here developed ideus 
on tne mechaniom of radiation oxidation can be summarized 

as follows; The oxidation o: organic conpounds by radiation 
diffors from photochemical and non-catalytic thermal 
oxidation by the fuct that it is in the position to take 
place with a definite yield. This is the case on conditions 
where the development of the chain processes does not take 
Place with a measurable velocity, and the oxidation products 
in it are not consecutively formed but ure formed sinultaneously. 
These characteristic features Cun be exvlained when it ia 
assuned that the primary radicals i and the percxide 
radicals ROg forming from them huve aun excess ener -y which 
is sufficient for the isonerization us well as for the 
interaction with not excited molecules at roon tenreruture 
or at a lower temperature, - while the secondary radicals 
forming in it are not capable of repeatin,: these reactions. 
The results of the present investigations of the interaction 


processes between ions and nolecules Show thut tie enervy 


06/06/2000 


¢ . - ~ nT “ or} 8 of 
Oxidation Processes in Organic Syssvens Under (6-32-2-1/38 
the Influence of Ionicings Radiation 


necessary for the excitxtion of the raiicsls can be secured 

by the primary acts of radiolysis. lJhere are | fijures, 

2 tables, and 23 references, 1 of whieh are Soviet. 

ASSOCIATION: Anxademiya nauk SSSK, Institut fizicheskoy khtmii Moskovskiy 
yosudarstvennyy universitet in. 7. V. Lononosova (Institute 


for Physical Chemintry AS USSR, and Moscow State University 
dneni i. V. Lononosoy 


SUSMISTED : ove-tor 1, 1957 


1. Organic compounds--Oxidation 1. Oryar o> 


conpourise--Effects of 
radiation 
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$/081/61/000/023/007/061 
S 4bfo B108/B147 
AUTHOR: Bakh, N. Ay; 
TITLE: Formation of organic peroxides under the action of radiation 


PERIODICAL: Referativnyy zhurnal, Khimiya, no. 23, 1961, 62, abstract 
23B462 (Sb. "Rol! perekisey i kisloroda v nach. stadiyakh 
radiobiol. effekta". M., AN SSSR, 1960, 9 - 19) 


TEXT: The formation of peroxides in m-heptane, menonane, and isopropyl 

ether under the action of X rays has been studiec. The yield in peroxides 
changes only little with temperature between -80 and +80°C in the case of ; 
‘-heptane, and between -50 and + 10°C in the case of isopropyl ether, VY 
However, if temperature is raised to 80 - 130°C, the yield will increase f 
considerably and reach about 36.0 for m-heptane and 200.0 for isopropyl 

ether, The activation energies are 16.0 and 13.5 kcal/mole, respectively. 

The high yields in the temperature-dependent range ia explained by the 

course of chain reactions, [Abstracter's note: Complete translation, ] 
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3/062 /60/000/008/016/033/ 
Xb, ASe2/ 
AUTHORS _Rakhy Ne As and Bityukov, V. D. 
TITLE: Potentials of Pt- and Au Eleotrodes in HNO x and NaNO, 


Solutions Under the Influence of Tonizing Radiation 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimioheskikn nauk, 
1960, No. 8, PPe 1358-1368 


TEXT: Changes in the potentials of platinum and gold electrodes in nitric 
aoid- and sodium nitrate solutions under the influence of X-rays were 
studied. A GPB-70 (BFV-70) X-ray tube operating at 50 kv and 20 - 200 ma 
was veed as radiation source. Irradiation of the solution and potential 
measurement were carried out according to the method described in Ref. 1. 
The solutions were prepared with bidistilled water which had been treated 
with KMnO,. The platinum eleotrode was treated with boiling nitrio acid, 
washed with water and then immersed in the solution until it had reached 
the potential characteristic of the solution in question. The Au electroce 
was treated with boiling hyurochlorio aoid and then treated in the same 
way as the Pt electrode, It was found that the reactions at P% and Au 
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of Ionizing Radiation 


electrodes which are determinative for their potentials in nitrate solu- 
tions depend on the nature and configuration of the products formad under 
the influence of radiation. The Change in potential observed during ir- 
radiation is connected with the fact that, owing to a change in the 
Composition of the solution, individual electrode reactions compete with 
each other. The electrode potential during irradtation was found to differ 
from that after irradiation had been stopped. This indicates that short. 
lived intermediate- or gaseous products of radiation processes whose con- 
centration changes after irradiation has been stopped, are involved in the 
electrode reactions, The following features are characteristic of the 
course of the potential change during irradiation: A marked shift in 
positive direotion at tha outset of irradiation. The Av electrode retaing 
&@ high positive potential on inoreasing the irradiation dorae, At a cor- 
responding ratio of irradiation dose and concentration, the potential of 
the Pt electrode is shifted in negative direotion, The total course of the 
Pt electrode potential oan be explained qualitatively by the following 
sequence of electrode reactions: The Positive shift at the outset of 
irradiation {9 caused by the highest oxides (probably NO; ) formed in the 
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solution in yields of the sane order of magnitude 49 the yield of OH 
radicals (C > 3). The molecular hydrogen fo (4, < 0.5)] formed sinul- 


taneously with a yield lower by one order of magnitude quickly Feaches 

@ utationary concentration, The latter may be sufficient (~ 10° M) or 

insufficient (w 1678 M) to produce a potential shift in negative direc- 
tion. In the most favorable case, it approaches the hydrogen potential, 
In acid solutions, the third product formed Simultancously ig HNO,. During 
the accumulation of HNO, the potential shifts in positive directién, 
reaching a Stationary value at 3 - 591019 ev/em?, An additional potential 


cts of the radiation--induced transfo 
and, in the case of the platinum elestrode, 
lysis, molecular hydrogen, are involved in the dabilization of ¢ 
tial. V. J. Veselovakiy is menticned,. There are 9 fi 
ces: 9 Soviet, 3 German, 1 British, and Us. 
ASSOCIATION: Institut elektrokhimii Akademii nauk SSSR (Institute of 


Electrochemistry of the Academy of Sciences USSR) 
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AUTHORS « Bugayenko, L. T., Kalyazin, Ye. P., Bakh, N. A. (Moscow) 


TITLE: Radiochemistry*or Oxychloride Compounds. I. The Action 
of X Rays on Aqueous Sodium Chlorite Solutions 


FERTODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 6, 
Pp» 1243-1249 


TEXT: The conversion of the C10, ion in neutral aqueous 0.001 M NaCl0,- 


solutions by the action of 65-kv X rays was examined. A Roentgen tube of 
the type TPUL~3A (TRTs-34) was used as radiation source, and chlorite, 
chlorine dioxide, and hydrogen peroxide were determined with an Co~4 
(SF-4) spectrophotometer, whilst chloride, hypochlorite, and chlorate 
sere determined with an Gan -1 (FEK-1) Photoelectrocolorimeter. The 
‘ests were carried out on NaCl0,-solutions Saturated with hydrogen, 


aitrogen, and oxygen. The converaion products obtained with a radiation, 
dose of 5-10 '8 ev/ml are tabulated. It was established that an oxidation 
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fon and chlorine dioxide oocy 
Hydrogen Peroxide forms only when all hypochlorite jonas are 
In svlutions saturated with Oxygen, the yield Of oxidation and reduo- 
tion products ie much smallo 


other hand hydrogen Peroxide 
radiation action, Based 
c 


» and 24 referonces: 
1 German, and 4 Swisa, 


y ecaudarstvennyy universitet im. MeV 


+ Lomonosova 
Moscow State Universit imeni M. y, Lomonosov) 
oY Emeni MeV. Lomonoso a 
August 2, 1958 
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Radiation oxidation of leuco bases in ketones in tho absence of 
oxygen. Dokl. AN SSSR 134 no.5:1079-1082 0 '60, (MIRA 13:10) 


1. Institut elektrokhimii Akademii nauk SSSR, FPredstavleno akademikom 


AN. Frunkinyo. 
(Dyes and dyeing) (Oxidation) 
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AUTHORS: Pshezhetskiy, V. 3., Kargin, V. A., Bakh, We A. 
TITLE: Polymerization of acetaldehyde in the condensed phase under 


the action of X-rays 


PERIODICAL: Vynokomolekulyarnyye soyedineniya, v- 3, no. 6, 1961, 
925 - 930 


TEXT: According to M. Maga et al. (Ref. 1: Simpozium po makromolekulyar- 
noy khimii, Moskva, June, 1560. Khimiya 4 tekhnologiya polimerov, No. 

7 ~ 8, 102, 1960) polymerizaticn in the solid phase takes place at low 
temperatures under the action of ionizing radiation, V. A. Kargin, V. A. 
Kabanov and V. P. 2utov (Ref. 8 Vysokomolek, soyed.. 265. 7959) observed 
a transition from the amorphous into the crystalline state in tho poly+ 
merization. According tc N. N. Semenov (Ref. 9: Simpozium po makro- 
molekulyarnoy khimii, Moskva, June, 1960, Khimiya 1 tekhnoiogiya poli- 
morov, No. 7 - 8, 196, 1960) the crystal lattice causes A special poly- 
merization mechanism. The authors studied the acetaldehyde polymerization 
by means of X rays in the golid pnase. “he acetaldehyde fraction (boiling 
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point 20.1 - 20. 4°", / 768 tm and mM? 1.24.52) was allowed to solidify in 
10-ml ampuls filled with N. (residval pressure 10°4 mm) for 30 sec. The 


sample was trradiated with the BYR (VKhVY) X-ray tube with ~ 60 kv and 

100 ma at the temperature of Tiquid nitrogen as well as at different 
temperatures in the cryostat. The absorption energy was determined on 
the ferrous sulfate dosimeter. The polymerizate was dissolved in acetone 
with 1 % inhibitor (naphthylamin'), precipitated in waters; the molecular 
weights were determined viscosimetrically inmthyl athyl ketone at 17.86°C 


t iY 
according tor [-| i 5.36810 aye Oo, The absence of the increase of the 
conversion degree (Fig. 1) ag well ag the decrease of molecular weight 
with increasing integral vudiation dose are indicative of destruction 
processes in addition te polymerization. In order to explain the in- 
fluence of the physical conditions of the phase upon the polymerization 
the monomer was cooled down under different conditions. Quick cooling 
for 1 min gave u transparent amorphous monomer. Slow cooling of the 
liquid and cooling of the vapors gave monomers with different degrees 
of crystallinity. Irradiation was made at different temperatures. As, 
ase to Table 2, the degree of monomer conversion and the polymer 
Card 2/8 
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moleoular weight are directly proportional to the deugrey of eryatullinity, 
acetniduhyde is polymerized by X-rays in the crystajiine phase. Poly- 
merization takes piace according to G. Moravisev (Ret. 4¢ Khimiya i 
tekhnelogiya polimeroy, Ne 'Q. ¢3. 1950) as radical mechanism polymeri- 
zation (1), similarly a3 in the liguid phase or by radical migration in 
the crystal lattice (II) or according to N. N. Semenov (Ref. 9: Simpozium 
po makromolekulyarnoy khimit. Moskva, June, 1960. Khimiya 4 tekhaolegiya 
polimerov, No. 7 - 8, ‘9b, 1960). In the ease of (1) the radical 
acceptors are said to have a negative effect on polymerization, and a 
difference should exist oetween these and substances with samilar cons 
figuration. which, however, ae net accept radicals, tin (il), thie dif- 
ference 15 not assumed to exist The authors determined yield and 
molecular werght on su worporation of varioug admixtures into ace taidehyde. 
All admixtures having nearly the saae effect on the iegree cf conversion, 
be @ue to fracture cf the crystal iatcice The latter had to 
feater, the iarger the geometric molecular dimensions are. The 
werved is due te whe formation of some defect in the crystal 
lattice. FPolymerianation thus takes place in the solid phase, otherwise 
the ndmixtares would not be so homogeneous and intense. 
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25 2 %, initial 


molecules por om” wags 


4 , 
t F m ~ t . 
chaing: mnsP « 2 7 10 Tne latter 
A reaction chain is thus formed 
Tre authors conclude from their 


molecular 
of ion p..rs, 

each ion pair. 
thermographic measurements that this poly 
mechanism, Temperature change from -°995 

reaction rate. 
creasing molecule mobility. 
the conversion degree decreases abrupt] The 
0.45 kealf/mole. The authors conclude from all 
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in the solid phase due to 
of the ion pairs formed may 
and compared with the 
molecular weights. If the 
ition of a reaction chain, 
4 total ubgorbed energy 


per cn°. For i = 600,000; 
monozer « 7.8 g the total 


. 
‘ 


and the mean number of 


Y 


corresponds to the number 
during the formation of 
thermodynamic data and 


merization mechanism is no radical 


132°C does not affect the 


activation energy is 
results that the polymeri- 
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zation of acetaldehyde in the solid phase takes place by means of ex- 
pansion on the crystal lattice. 7 

There are 2 figures, 4 tables, and 11 references: 4 Soviet-bloc and 

7 non-Soviet-bloc. The three most recent references to English-language 
publications read as: follows: E. J. Lawton; W. T. Grubb; J. S. Balwit, 
J. Polymer Sci., 19, 455, 1956. Ref. 6: G. Adler: J. Chem. Phys., 31, 
848, 1959. Ref. 7: 8B. Baysal, G. Adler, D. Ballantine, P. Colombo. 

J. Polymer Sei., 44, 117, 1960. 


ASSOCIATION: Moskovskiy gosudaretvennyy universitet dm. M. V. “eomonosova 
(Noscow State Univorsity imeni M. V. Lomonosov) 


SUBMITTED: November 4, 1960 
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Oxidation and reduction of organic 


solvents were purified carcially, MB aas recrystallised repewtediy fron 

water aad from ethanol. The seloriess selytiers co: YuS were prepared by 

reducing AB by livdre sen in the presence of platin i 
ai 


ay, 

bot Qothe absense of 
air. The solutions were 3. : ANpubag oy fre er atmeaschere and 
irradiated and siectrevhot nature : PG ati; ude a5 reduced 
reversibly to LEX 
Hedu zt20n of Liat 3 

, 2 tale read Cie erg? Pie 
aMidivgea Sc NBooti osradva Ey ; S gn5Ws foe vield . radiative cxida- 
wicn of LMB wo Mu as tunetian cf the conlentrarz ar hs Reduztion of MB: 
The solutiong cr N5 saturated with nitregen < ) '° 0) are devolorized 

ith more or lesa yield on irradiation. “he : eet is. however, not 
tno all cases due to the seduction of MB to ib. The crvterisn of this 
reduction is the ianplets recstaolishmen:c the 2a. color enna 
antroduction of oxygen into the solution. 7 suc ves Of Pag. 20s 
‘Oo irradiation in nitresen atmosphere and to iongervatien wthoue: 
tion after the antrcduction of oxygen They 3hou 3 possible cases: 
completely reversibls reduction te LNG an (7); (bl partial reduetion to 


Lh3 and an irreverstblie decclerisaticn in (9) anda ¢ A tonpletely 
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irreversible decolorizaticn in (‘Q). The slope of the linear initial 
sertione of the curves corresponds to the radiative yield of the reaction 
and is dependent on the initial concentration of the dye. Fig. 3 

represents the yield of the reversible reducticn as function of the concentre 
tion of MB in several solvents. The function is analogous to that in 

case (A). Figs. 1 and 3 show the effect of functional groups in the 
molecules of organic solvents on reactions (A) and (B): in (2), mere 
oxidation of LNB is effected, in (3) oxidation of LNB is accompanied by 
simultaneous reduction of MB, whereas in aliphatic normal alcohola (from 
ethanol onwards) in (7) and (8) meraly a reversitie reduction of MR to LMB 
occurs. The direct radiative effect up to soancentratrorg of a 'Q°" Moon the 
subgtance dissolved is neglerted since here ai. processes are determined by 
the interaction between the acceptor and the radicly'ic preducts of the 
solvent. Aithcuch the molecular products (HNO, HCH, CH CHO, ete.) which 


are forred by redration act sonetines on the alseptor. is oxidiaers 


reducing agents, their effec* during radiation was nes t@gible ana the 
processeg take place merely due te the etfect oF port-lived radiolytis 
products The borisontal part of the curves and Soin the 


sontentrasion targe of w tod te Ooo NM corresponds a complete capture 
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of the radicals susreptible te this Peaction by the acceptor The further 
increase of the yield corresponds to a new prozess The authors tend to 
the hypothesis that oxidation aa well as re wellon ara etfected in diluted 
solutions (in erganic aclvents} by she primary radicals of the radiolysis 
Froducts of the solvent. Direction and etficiensy of the procesa depend on 
the nature of the radicals and their yield. he redox pair MB - LNB 
corresponds to a two-stage transiticn. The auth-r Sugcess fhat in the said 
System merely a one-stasa transition from LMR ar Mb te the intermediary 
semiquinone 19 effected by rrimary radicals. Tne final products, however, 
are formed due to disproporsioning according to a-hemne. 

AMOR, Roe (Lor N) ->§ 21 28 -*M. OL. whore A va the solvent. § sem. 
quinone, M dye, and L the leucoferm as in the nen- radiation cxidation and 
reduction reactions of this ‘ype. The authors estimate the yreld in 
Primary radicals showing oxidizing or reducing effect on MB and LNB, based 
on the yields of MR and LNB formation in the rang of independence of the 
concentration of the acceptor, 
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For (1). the radical oxidation mechanism is improbable. <A reaction by 
purtly stipulated acetone molecules ts possible. further inveatigations are, 
necessary. hewever. In all case3. the yields remain a.chin icmits whieh 
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AUTHORS: Revina, A. Aw, and Bukh, Noa. 
TITLE: Electron paramagnetio rescnance study of the interaction of 
molecular oxygen with a stable free radicai in solution 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 741, no. 2, 196%, 409-412 


TEXT: It was the object of the authors to pursue the primary reastion of 
Oo, with radicals. «,s!-diphenyl-f-picry. hydrazy! (I) in benzene 


solution was used as free radical. This compound was synthesized by 

A. Ye, Arbuzov and F. G. Valitova by their method (ZhOKh, 27, 2354 (1957)). 
The investigation was carried out with an 3MP-2 (EPR-2) spectrometer of 
IKhF, with 0.08 om? of I being used. The known five epr lines with a 
width of ~50 oe (number of paramagnetic centers 4e10'8) were obtained in 
vacuo. At Po, = 150 mm Hg, the spectrum widened to 60 ce, and the 


4 


number of paramagnetic centers dropped to 3.4°10'°. At Po, = 760 mm Hg, 
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: Eleotron paramagnetic resonance... 


the hyperfine structure vanished. The spectrum now only formed a wave 20f 


72 o@ width, and the number of paramagnetic centers was 50310.°. After 


evacuation the initial five-line spectrum reappeared, The effeot of the 
duration of contact between I and 05 was examined in an ampoule 


containing 0, and IT ina ratio of~8. After 90 days no free radicals 


could be observed any longer in the presence of 0 After evacuation, 


2° 
however, they reappea:ed. Samples without 0, did not show a variation of 


their content of free radicals during this time. The rate of disappearance 


of free radicals furthermoré depended on the addition of O,. Fig. 3 


shows the results obtained for V/V ~6;~503 andwi00. The variation 
gaa’ liqu 


of the epr spectrum of I in the presence of O;, 16 ascribed to the 
superposition of two effects: 1) mere physical interaction caused by 
the paramagnetic properties of 0, molecules, This leads to a widening of 


the lines, but does not affect the unpaired electrons in the system. 
2) Chemical interaction which, due to the formation of a peroxide 
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compound, leads ta the dtsappearance of i radicals Lt decomposes, 
however, on evacuation. With 4 longer contact tine between I and Q,. 


final oxidation products of I are formed, Fig $ shows that the reaction 
slows down when there is little 0, excess, The formation of the primary 


peroxide compound is a fast reaction while the subsequent conversion of 
this compound into final oxidation products proceeis slowly. The o, 


consumption was found to be greater than what would have corresponded 

tc the consumption of I. This is explained by tho fart that the solvent 
contributes to the oxidation process. This contribution can also be 
proved by the occurrence of pheno! groups, the amount of which exceeded 
the amount of phenol groupe cuntained in I. The authora thank Professor 
L. A. Bliyumenfel'd for advice and discussion. There are 3 figures and 

11 references: 5 Soviet and 6 non-Soviet. The four most recent referenses 
to English-ianguage publications read as follows: 7. Matsugashita, K. 
Shinohara, J. Chen. Phys., 32, 954 (1960); B. R. Loy, Polymer Sei., 

44, 341 (1960); J. Deduchi, J. Chem. Phys., 32, 1564 6: >. HL Brown, 
D. H- Anderson, H. S. Gutowsky,; J. Chem. Phys 7196 
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ASSOCIATION: Institut elektrokhimii Akadem!i nauk SSR (Institute of 
Electrochemistry of the Academy of Sciences USSR) 


at 


June 15, 396!, by ALN, Frumkin, Acadetmt cian 


SUBMITTED: May 13, 1961 
Fig. 3. Variation of the disappearance rate of 1 radicals as a fusation 
of the total 0, content in the sample. 

“4 : j ~ iow 3. (3 ALTON amet . 
Legend: (1) ratio Vena! ta qu 8; (2) ratior100; ( atte Cortanuous 


lines: Content of free radicals after evacuation ei Content 
of free radicals in the Presence of O,. (a) days; 


Tadicals. 
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Rediathea Induced Orldetion and Revnction of Accepiors te Orgente Solutions 


Nae 4 
. ‘ 
N. Bach VE Latin and M. Rodee 
Ouidation and mituction of solutes by the primary radkolysie oducts of solvents cocurt not onty in aqueous 
solutions but also In organic bquids, It is concluded from the Cependerce of yield on concentration af the acceptor, 
end from ESR data, that in a number of solvents such at alcohols, mtromethane, formamete, methylformannte, 
ete., the reactions are effevted Aust an in aqueous solutions by free radicals However, in other sntvents the fapers 
Mental data are not consistent with this viewnont, as shown by the behaviour uncer irradiation of dilute Orygen-frre 
solutions tn acetone of Vell, Felt, CUM, Cul, Cel, Cell, Mav 1, Land also methelene blue and rts leuce 
form The reactiom are mosily reductions, but in tome instances oxidation It obversed. The wide variety of yiclds, 
targing from = 08100 = equiv, Per 100 eV, exchates mechaniens bated onty on free radicals, and requires 
an important interaction of the acceptor with non-radical short-lived Primary peeducts of the radictysis of acetone, 
A Vinctic scheme is considered whah- enables the yield of primary products effecting different reactions 10 te 
estimated. 
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A shady of the ESR spectra of 4, 0’ dipheny! £ picry! Ay dracyl dissolved in bene. Nac thown that it forme @ 
fon-radwal peaduct of the peroukte type with O,. This product decomposes tesersibly sith eegencratinn of free 
tadiculs on removal of the O). IO, f not removed, it eventuatty traneforms into the final Gurtation predicts of the 
free *adicat. 
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AUTHORS: = Nam Chtang Sung and Bukh, N, a, 
Pec SAA Nea 
TITLE : Radiational transformations in two-phuse systems of di- 
iso-propyl ether-water solutiong : 


SOURCE: Trudy 1I Veesoyugnogo Soveshchaniya po radiatsionnoy khi« 
mii, ud. by b. 3. Polak. Moscow, Izd-vo aN SSSR, 1962, 
228-25e ; 


TEXT: Nuclear radiation, during the extraction of radioactive iso- 
tupes by organic solvents, may lead to changes in the organic com-= 
pounds and in the valency states of the inorganic ions. The aim of 
this work is to vather information useful in predicting the beha- 
vior of such extruction processes. Kudiochemical processes in ‘the 
system di-iso-propyl ether-H.,0 were studied in the presence and ab-., 


sence of 0., HCl and iron chlorides. By irradiating the two sepa 


rated phases, rel is rudio-oxidized in the aqueous phase only in 
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the presence of HCl und tiie’ yield of petit increases with the aci- 
dity. liigh yiclus or carbonyl compounds during radiolysis of the 
pure ether and the high yield of carbonyl compounds and peroxides 
during radio-oxidation of the Hi ,0 solution in ether, shows that the 
reuctions proceed by a chain nmechinisn. rel ll ig reduced in the 
H.,0 phage in the abseence of Vor by the ether radicals formed by the 
interaction of OH With the dissolved ether; veil is oxidized under 
these conditions only if 0, 18 present. Irradiation of this system 


in the rorm of an emulsion leady to the same products. The yield 


of peroxiue and felt in the emulsion is equal tv the sum of their 
yields obtained in the separated phases, only at low doses of ra- 
diation. At higher doses, the yields in the emulsion are higher 


due to the redistribution of products among the phases. all pet 
present in tie uystem ON HCl~-ether-0, is, on exposure to radiation, 


oxidized to pelt which distributed itself between the phases. On 
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substituting 0., by N., and on further eXposure, pelll 


phases) reduced to Fe 
3 figures and 2 tubles, 


is (in both 
which passes into the H.,0 phase, There are 


ASSOCIATION: Noskovsekiy gosudarstvennyy universitet im. M. V. Lo- 
; monosova, khimicheskiy fakul'tet (Moscow state U:.i~ 
versity im. M. V. Lomonosov, Faculty of Chemistry ) 
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AUTHOR t Bukhy 4, A. 


PITLEs Radiational oxidation and synthesis of organic com,ounds 
SOURCE: Trudy II’Vsesoyuznogo soveshchaniya po radintsionnoy khi- 


mii. Ld. by L. S. Polak. Moscow, Iad-vo AN SUSR, 1962, 
339-551 


TeXT: A review is presented of the recent results achieved by So- 
viet und western workers in various reactions brought about under 
the action of fonizing radiation. The main points considered are: 
(1) oxidation of liquid hydrocarbons with nolecular Oo: where the 


interaction is largely between 0, and the mdiolysis products of the 


nydrocarbon; (2) vapor phase hydrocarbon-oxidation reactions; (3) 
oxidation-reduction processes occurring, in the absence of O., be- 
tween the solute and the radiolysis productb of the solvent; (4) 
halogenation (chiefly chlorination reactions of hydrocarbons); (5) 
sulfonation reactions of organic compounds (mainly hydrocarbons ) 
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with $0.3; (v0) irradiation. of mixtures of undgaturated and coturated 
compounds, Leadingg to reactions between the radicals, originating: 
from the saturated compound, and the double bonds, alkylation, ha- 
fogenation, sulfuriszation dnd introduction of phosphorun or urliecay 
tre unoted aS possible Synthetic reactions fin this proup; (7) ror- 
ration of rganonetaullics, by the irradintion 0° the metrd tuned an 
alkyl halide; (8) radiational synthetic reactions not proceedines 

by oa ohain mechanien. Numervus examples are given to Liluetrite 
pointe (i) + (8) and reaction mechanisms are discussed. Farther on 
search is recommended on the subject of chain reactions initiated 
by irradiation, and on non=-chain processes in which hivhly aetive 
chenical specics are formed. There are % figures, tables sand Si 
references, 


ASOOGIAYIONS Institut clektrokhimii AN SSSR (Institute ot 
cheniutry, AS USSR) 
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AUTHORS: Sarayeva, V. V., Bakh, N. A. gnd Dakin, V. I. 


TITUS: Radiational oxidation and radiolysis of di-iso-propyl 
ether 


SOURCH: rudy II Vsesoyugnogo. soveshchaniya po radiatsionnoy khi- 
mii. od. by L. S. Polak. Moscow, Izd-vo aN SSOR, 1962, 
357-361 : 


TEXT: The mechanism of the above reaction was studjed under the 
action of x rays, with a constant dose of 3.5 x 10/9 ev/em>.sec at 


“25 to +579C and with doses of 4.3 x 1014 - 1.4 x 7016 ev/emdesec 
at constant temperature. Up to +10°C the yields G (mols ver 100 ev ) 
of peroxides and carbonyl compounds were practically independent of 
temperature; the yields of all products stidied (above - acids and 
nleohols increased rapidly at>109C). Above 30°C the yields of acids 
und alcohols plotted against the dose of irradiation gave rise to 
v-shaped curves, showing the successive formation of products. Log 
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G/- curves: Showed the existence of 2 mechinisms for the formation 
iba 
of peroxides ana eirbonyl compounds: a radical-molecular non-chain 
mechanisa in the region where G * T, and a chain mechanism at higher 
temperatures. The latter wag contirmed by experiments carried out 
Xb various irradiation doses or in the presence of chain inhibitors, 
WO Significant oxidation of the ether was observed even at 50°C in 
the absence of vrevioug irradiation; after irradiation the reaction 
proceeded only above 4u°9G, Vecompysition of the peroxide product 
wa demonstrated to be easier under the action of x rays than unde: 
whe anflaence of heat. Kudiolysis of the ether at e5°G in the ab- 
sence of oxygen showed that the yields of carbony] compounis ineren- 
eed with decreasing dose of irradiation, whilst those of abeohols 
became lower. Yhis and the Strong influence of admixtures on the rer 
action indicates a chain nechanism; the alcohols are believed to 
form as a result of chnin-breaking. There are 5 Tigarce, 
AOVUCLALTIONs HOSKOVEKLY sosudarstvennyy universitet in. ii, Ve. ho- 
Monosova, whimichesxiy fakul'tet (Moseow otite Uni 


Came 2p Versity im. ii.¥. Lomonosov, Maculty of Cheniatry) 


yt 
bit 


q 
of “ 
Ne eee BE 


"APPROVED FOR RELEASE: 06/06/200 


BSS AI 
reread 


. 


3/844/62/000/000/06 3/129 
D204/D307 


AUTHORS: Laurin, V. a. and Bakh, N. A. 


Cee re eR al 
TITLE: Reactions of oxidation-reduction acceptors with the pro- 
ducts of the radiolysis of organic solvents 


WOURCE: Trudy JI Vsesoyuznogo goveslichaniya po radiatsionnoy khi- 
mii. Sd. by L. 3. Polak.« Moscow, Iyd-vo aN SOSR, 1962, 
374-377 


TEXT: A discussion of earlier work (DAN SSSR, 134, 1074, 1079 
(1960)) in which oxidation reactions induced in various solvents by 
irradintion in the absence of oxygen were followed using vhe con- 
juyate pair methylene blue=-methylene blue leucobase (HB-LNB) as an 
indicator of dye-radical interactions. With increasing concentra 
tion of the acceptor, the radiation yield, G, increased to a con- 
stant value (full utilization of available radicals by the dye) and 
then increased again, showing the existence of a divrerent mecha- 
ninm. MB solutions are always bleached on irradiation under Noy the 


criterion of MB —~ LNB reduction alone being full recovery of color 
Card 1/2 
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(ay e, Zz. in MieVUH), when U.. is admitted to the system. vome irradi: 
ted Solutions of ItB, purtfoularly in aldehydes and esters, did nai 
regain their color: the graphs of & against log ChB (where orn ee ss 
a iat 
ceptor concentration), plotted for such solvents, shoved that ¢ 
inercased with increasing Log Coy up to constant values dirterent, 
‘ ~ ty, : ‘ ae 
for each solvent. The plots of - Ga Were linear, confrirmines thet 
MB 


pak d | 


tnese reactions also involve the free-radical] reaLolysis sroduets 
oF each solvent. The bleaching of HB in acetone was onhy Go irre. 
versible. The decolorization is fully irreversible in Nedinethy l= 
forminide and reversible in formamide. The mechinism of iprever- 
sible destruction of the dye on irradiation is not as yet compl. te. 
ly understood and my be different in various WWpes or solventa, 
There are 3 figures and J table, 
a 


ASSUGIATION: institut elektrokhimii aN SSSR (Institute of 


Hleetro- 
~chenistry AS USSR) 
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AUTHORS: Roder, Me, Bakh, N. A. and Buguyenko, L. 7, 


TITLE: Rudiation-chemical transformations of chromium compounds 
dissolved in acetone 


SOURCE: Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-~ 
mii. Ed. by Lb. &, Poluk,. Hoscow, Izd-vo aN SSSR, 1962, 
373=- 3581 ‘ 


TEXT: The oxidation-reduction transformations of crill and crv! 
compounds were ctudied, in continuition of earlier work (this col- 


lection, p. 474) connected with such transformation of pethylene 


blue and its leucobase, under the action of x rays (10 ev/nl.sec) 
at 16°C. The compounds were dissolved ‘in the form of Crel.;.6H,0 and 
Cr0,. After irradiation crY! —» orll]) vith reduction yields Goa 
{eqts/100 ev) which increased with concentration of Gr0.,,c, both in 


the presence of (1) N., and (2) Ox: Greg Varied between (1)~5 and 
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~ioand (2) 71.5 and ~3, no significant rise being observed when c 
was incrensed above 3 Xx 1072 fi; this is similar to the transforma- 
tions occurring in aqueous solutions, The plateaus in Goal? curves 


indicate an interaction with the free-ridical radiolysis croducts of 


acetone. The radiation induced reduction of crv is probibly only to 
cr’, which immediately disproportionates to the j= and 6-valent ions ra 


In 0.,-suturated solutions grill, cr¥ 1, With the formation of a 
grttt ort complex: this does not occur in water. The oxidation 
also involves the free radicals formed when acetone is irradiated. 
Reduction and oxidation yields are tabulated for various acetone s0- 


VI Ii! “5 III )5,V1 


lutions of Cr ~,Cr and or » Showing thiit Med is appre- 


lil 


clably reduced in the presence of Cr - This is explained by the 


compuratively high reduction-resistance of the gpl lt or¥? complex 
formed. oth transformations occur more effectively in xcetone than 
in water, owing to the higher radical yields in irradiated acetone. 


— 
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here are 2 figures and 1 table, 
ASSOCIATION: 


Moskovakiy RiMoheekiy ay universitet im. M, V, Low 
monosova, Khimicheskiy fakul'tet (Moscow State Uni- 


versity im. M. VY, “omonosov, Faculty of Chemistry) 
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AUTHORS: Bakh, N. Acs Babicheva, G G. and Larin, V. a. 


pee ee 


TITLE: Dose-nvasuring system for small quantities of absorbed 
energy 


SOURCE: “rudy II Vsesoyuznogo, soveshchaniya po radiatsionnoy khi- 
mii. od. by L. 5. Polak. Hoscow, Izd-vo AN SSoR, 1962, 
758-740 : 


TEXT: The autiors' laboratory has previously studied the effect 
of radiation on the colorless leucobases of triphenylmethane dyes 
in the presence of moluculur oxygen; their disadvantage is a ten- 
dency for coloration to be produced by. autoxidation with molecular 
oxygen in the absence of radiation. The high molar coefficient of 
extinction, however, maxes these dyes very suitable for dose mea- Pe 
surement and the authors now report a study on the formation of a 
the dye crystal violet by irradiation of its leucobase in acetone 

and methylethyl ketone in the absence of molecular oxygen. The ra- 
diations studied were x rays, y rays, and alpha particles at ten- 
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peratures from -385 to +50°%, The 1 
convenient for 
figures. 


ASSUCTATION: 
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methylethyl ketone solution is 
about 1500 rads. there are 4° 


lnustitut elektro:himid AN ose SR (Institute of Blectro- 
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AUTHORS 1 Sarayeva, V.V., Bakh, N.A., Dakin, V.I., 
Dillinger, P, ~**> > ~>----~-~ 


TITLE: Influence of temperature and dose rate on the 
radiolysis and the radiation induced oxidation of 
diisopropylether 


PERIODICAL: Kinetika i kataliz, v.3, no.6, 1962, 865-869 


TEXT: The object of the work was to elucidate the mechanism of 
decomposition and oxidation of diisopropylether under the action 

of a and ¥ irradiation. The ether was freed from peroxides, water. 
and carbonyl compounds and irradiated after evacuation, or in the 
Presence of oxygen, at a range of temperatures (-35 to 70°C), 

yield of carbonyl compounds reached a sharp maximum (G e 14.5 mole/ | 
100 eV) at about 25°C, At 35°C the yield decreased to about 
3mole/100 eV. Temperature did not affect the formation of os 
alcohols, The carbonyl compounds were formed by chain reaction 

with an activation energy of 11 kcal/mole, the chain Srowth being 
detormined by the interaction of isopropyl radicals with the ether 
molecules, The formation of, carbonyl compounds by the chain 
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reaction was confirmed by the increase of their yield with 
increasing radiation dosage, No corresponding increase occurred 
for alcohols, which indicated that they are not formed by chain 
reaction, In the presenca of Og, the yields of peroxides and 
carbonyl compounds remain stable at 5.4 and 6.6 mole/100 ev 
xospectively, Above 10°C, the yield increases for all the 
radiolysis products investigated to about 250 mole/100 eV at 70°C, 
The values of activation energies for the oxidation above 10°C 

(15 and 20 keal for peroxides and carbonyl compounds respectively) | 
indicate that the peroxide results from the reaction of O with an 
ether molecule, determining the development of a chain reaction, 
and the carbonyl compounds result from the decomposition of 
peroxide radicals. For the peroxides G = kI-9-5 at 30°C, 

where I - dose intensity corresponding to the chain process, 

For carbonyl compounds G # kI7 7, also a chain reaction, Low 


yields for acids and alcohols indicate that they are not formed 

by chain reactions, but possibly by isomerization and decomposition 
of peroxide radicals. These reactions are realized by the excess 
energy possessed by the radiolysis products at the moment of their 
Card 2/3 
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formation, There are 5 figures and li table. 
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ASSOCIATION: Moskovekiy gosudarstvennyy universitet im, 


M.V.Lomonosova (Moscow State University imeni 
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Fshezhetskiy, V. S., Kargin, V. Ae, Bakh, N. A. i 


TIPLE: Gamnurinduced solid-state polymerization of acetaldehyde 


FEMIODICAL: Vysokomolekulyarnyye soyedineniya, Ve 4) noe 5y 1962, 
T28-733 


TEAT: <A gstudy was made of gammu-induced solid-state polymerization of { 
acetaldehyde single crystala in order to elucidate the role played by the | 
erystal lattice in the process of polymerization, Additions of acetone and Vor 
methyl cyclohexane may have the’ following effects: (1) The "host" molecule.“ 
is inside the crystallite, and hinders the propagation of the polynerisa- wT 
sion chuin in the lattioe; (2) the "host" molecule is outside the crystullite, 
and hinders the propagution of the polymerization chain between the erystal- 
lites. It was found that, as in the case of polymerization of acetulde~ 

hyde in a polyerystul, omall additions to the single crystal lower the 

degree of conversion (polycrystal, 2575; single crystal, 40%) and the 
muiccuiar weigat ([%] (polycrystal)=3; Lj] (single crystal)#4). Thus, 
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irrespective of the degree of crystallinity, additives form lattice 
defeots where chain rupture ocours, Thermographic investigation showed 
that temperature jumps occurred below the melting point of crystalline 
acetauldgenyde when slowly heated at a rate of 1.4 C/min and irradiated with 


“19'9 ov/ein? at -196°C. As the radiation dose way increascd, the jumpo 
shifted to lower temperatures (-135 - -154°C). Addition of 0.5 - 18% by 
weight of acetone lowered both the degree of conversion and the size of the: 
thermographic peak. This proves that the liberation of heat is not due to 
the recombination of radicals. The mean rate of polymerization and the meun 
period of addition of one monomer molecule to the growing chain were 
calculated from the angle of inclinution of the peak, ond were found to be 


0.G09 - 0.018 nfsec and 6.6°107°- 1.6+107° sec, respectively. The rates 

of polyxerization indicate that acetuldehyde does not obey the laws of 
therisul explosion. Conclusions: (1) Solid-state polymerization between 
-134 and «153°C is dependent on the radiation dose; (2) the temperature 
shift is caused by more polymerization centers at higher doses; (3) ot low | 
temperatures, tho reaction is very slow since the moleculos aro immobile; : 


Card 2/3 


fore alee 


be Saad: att ba be: _ Be epic tele fain apeckant 
FOR RELEASE: 06/06/2000 DP86-00513R6 D0 


ECE AE Ie 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110004- 


ee 


BES SNA Sa Se Sabet POLK AAP So 3 Od hi th by ey REET SER ST. 
aia! z 7 peta de rian recreate 


pannieny nae: oor pprratts ee Ma 1 
PSG ASTGT SPREE een ry Reese RATES 


Cdl 


5/190/62/004/005/016/026 | . 
Gannusinduced solid-state oe. B110/Bi 6 | 

| 
(4) in the rance of -140 to -150°C the molccular mobilit, inoreases and tho’ 
reaction is accelerated; this is still promoted by the l*beration of heat; | 
(5) at higher radiation doses, an avalanche-like extension of the reaction | 
occurs aven at lower temperatures, The moleoular weight io presumably 
lonercd by an increase in the rate of chain rupture owing to the formation | 
of active centers. There are 5 figures and 2 tables, 


ASSOCIATION: Koskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(iioscow State University imeni M. V. Lomonosov) an <a 
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Generation of electron paramagnetic resonance spectra during 
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H1, 1570 
11,4360 
AUTHORS Larin, Ve Ass Grishina, A. Des and Bakhs NA: 
TITLE: Investigation of the mechanism of radiation oxidation and 


reduction by electron paramagnetic resonance 


PERIODICAL! Akademiya nauk SSSR. Doklady, V- 142, no. 4, 1962, 847 - 6850 


reions of the pair methylene blue (MB) - leuco base 
of methylene blue (LMB) under the action of ionizing radiation was in- 

vestigated by determining type and concentretion of the free radicals by 
means of epr- The preparation of solutions of MB an 


acetone, and nitro-methane had been described earlier (DAN, 1334 406 
(1961)). Gamma radiation was supplied by C900 (1.25 Mev), C8’ cose a 


Mev), or X-rays (0.08 Mev). The intensity wae 4,2-1014 - 5.5°10! 
ev/g:sec, the total dose 10"! - 109 ev/g. The color change Was measure 4 


with an (§4 (sF4) or Ch2n(SF2M) spectrophotometer adapted for measurements 
in the range of 11 © 293°K- The epr spectra were recorded by means of an 


ayr-2 (»PR-2 ) radiospeotrometer of the IKhF. Irradiation of samples and 
oted at 77 - 153°K. In 107° - 107 on oxygen- 


TEXT: The redox conve 


measurement of epr were condu 
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free solution of LMB, irradiation (at temperatures >77°K) led to formation 


of MB, the concentration of which increased linearly up to mio! ev. Tha 


yield of MB increased with inoreasing concentration of LMB and increasing 
temperature. The life of the free radicals was shorter in methanol solu- 


tion of LMB than in pure methanol. 1078 - 1074K oxygen-free solutions of 


MB were discolored by irradiation. The reduction is reversible by supply 
of 0, at room temperature. The radiation yield of the MB reduction 18 


independent of tegperature. The following conclusions are drain fro epr vo 


OH is a super-~ 


spectra and radical yields: (1) The epr spectrum of cH, 
Oh and CH,O spectra with the ratio 2: 1. (2) LMB 


imposition of CH, Y 3 


oxidation takes place through radiolysis products of the solvent in the 
presence of CH,OH, predominantly through CH,0. (3) The experimental data 


are insufficient for interpreting the MB reduction. There is no dependence 
‘between concentration of radicale and oxidation The temperature inie- 
pendence of this reaction suggests participation of hot H atoms and th- 

mal electrons. (4) The radiation yields of radicals, determined by mearo 
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of epr at 779K, anc th Jicles 2 2 alatcu on the | neh CE the recanz oi oe 


tion shon G(R EGR fer the various scoly ast xcegt ; nectcre 
( Ms r”? ( Vesna Louw alv. c : or ncctc 


for which oR). wo4e4 ant “Mine lst « 26, which scars taut processes 
other than .2cicus ones participate. Yu. B. Yakovlev anc Ue As Sesenova 
are thankcé isr taking the spectra. There are 4 figures, 1 tole, and 

14 references: 4 Soviet and 7 non-Soviet. The four most recent refere 
ences to on :lish-language publicitions read as follows: R, caller, 

Ke. oS. Matheson, J. Chem, Phys., 28, 1169 eat a. S. Alger, 7. H. Ander- 
Son, L. A. webb, J. Chem. Phys., 30, 695 (1959 3 G. iw Adans, 


J. H. Baxendale, J. Am. Chen. Soc., 80, 4215 (1958); c. Meshituuxa, , 
K. Burton, Radiation Res., 8, 285 (1958). a 
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louding to semiconductor matorials. 


: : ° 
ranging tron -180 to +200 C. 


prein sive of the powder 


16 


i. oe, from about 10° ohn” 
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A. Vey and Grishina, 


characteristics of products 
heat treatment of polyethylene 


aye conductivity of high-density polyethylene ivradiated in vacuo 


24 ov/é can be increased substantially 

succesiuave heat treatments at different temperatures up to 100°C, thus ag? 
é The powdered 4 
disk electrodes were investigated in vi.cuo (A072 ma Hg) 


materials pressed between 
and at temporaturcs 


ivity was independent of both the 


In all cases, Sao0¢ 


ssonotoniculiy increased as the temperature of heat treatment was increased, 


‘om7! for unpyrolyzed irradiated polyethylene 


LESS. ye! bya 
BSE ara ASL 
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-1 ot 


up to td ohn oon 


t for irradiated polyethylene samples preheated 

-an0 ae : ° - -8 ra 

S00 Cc, with sone slowdown at 500 - 600°C and 10 ) to 10 oh 7 The 
an -L2/2KT >. aes! Be te tae “4 

ection J a Je * = activation energy) is valid in the ranze of 

Ov, on ieee F : ; $ ; is , 

“25°23 to oc,~" th 25 being constant for each sample. Tne differential 

wherno-enl was related to copper. ivhen the temperature of the sanple was 

° , 
to 930°C, values of the therno-enf between 250 anc 
with the sign of the thermo-enf corresponding 
neach case. The therso-enf measured in vacuo 


ai apes x ° 
OF wae mean temperature of the sample between -50 and +150°¢ 


n leads inerezses g and the thesmo-enz, 
m to a definite temperature wrich depends on the 
e@ to which the saaple was previously heated. The experimental 
bned indicate that resistivity decreases with increasing 
the former having «a constant value of y10!2 Ohassem at 
it is thus proved tm the maverial under consideration is 
and cont.wins regions of high conductivity which extend with 
werecsing tesper.ture of heat treatment. Structural Chaunses in the 


may 
esa 
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dation and heat treatment were estimated fron a btudy 


BP eRe Ronee epr. spectra (Figs.3 and 4). Both the concentration 
ov ee aan centers and tne line width were independent of the 
weupevcbise oF measurenent. There are 4 figures and i table. 


a JUN: Institut elektrokhimii Akademii nauk SSSR (Institute of 
Electrochemistry of the Academy of See USSR) 


wet ata! 


Fe ORAS IRE december 25, 4964, by A. N. Frunkin, Academician 


December 20, 1961 


As 


Piss a. Concentration of paramagnetic centers as a function of the 


23. (2) 1.5+1074; (a) air; 


onperavure of heat treatment. (1) 2.3°1C 
co) veocuun. 


toe ge Width of the epr spectral line versus th senperature of heat 
restnent, (a@) in the presence of atmospheric oxygen; (4) vacuun 


26407? cane, 2 hres (7) 5010 “San, 2 hrs; (2) 5-10 a a4 hrs 
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Revina, A. A., Aripdehanov, Sh. A., and Bakh, N. A. 

a 
Investigation into the formation of free radicale during 
the irradiation of palmitic acid and ite derivatives 
with the epr method : 


FERIODICAL: Akademiya nauk SSSR. Doklady, ve 145, no. 2, 1962, 363-365 
TuXT: The authors studied the effect of the carboxy] group on primary 


processes in the radiolyais of carboxylic acids. Potassium salt and 
triglyceride were used besides free palmitic acid. Irradiation was 


conducted at -196°C (y-radiation of 6069, ~ 5+10'8 ev/g-sec). The epr 
spectra wore measured in vacuo and in the air. Solid a,a'-diphenyl-~p- 
pioryl hydrazyl was used as standard material. The spectra (width: 

209 oersted) of samples irradiated with different doses showed differences 
in their relative band intensities. This proves the existence of differ- 
ent radioals and different rules in the kinetios of their acoumulation. 
The 26-30 oersted doublet characteristic of oarboxylic acids ocours in the 
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s/020/62/145/002/014/016 
Investigation into the formation ... B145/B101 ; 


speotrun of palmitio acid. The following radiation-ohemical yields in 
vacuo (first figure) and in the air (second figure) were oaloulated from 
the linear increase in radical conoentration with inoreasing radiation 
dose: palmitio acid 20, 20; tripalmitin 12, 7; potassium palmitate 
9, 7 radicals per ev. The radical concentration was studied up to a 


radiation dose of ~ 3010"! ev/g (for palmitic acid the concentration was 
~3+10°0 radicals per g), but no tendenoy toward a steady value was observed. 
Comparison with the results of A. Breger (J. Phys. Coll. Chem., $2, 551 
(1948)} verifies connection between the primary radicals obtained and the 


processes yielding the final radiolysis products. Peroxy-type radicals 
were not found. There are 35 figures. 
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Electrochemistry of the Academy of Sciences USSR) 
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AUTHORS 1 Driyenovskly, P., Bakn, N.A. : 
TITLE: Some products of radiolysis and radiative oxidation of acetane 


PERTODICAL! Vestnik Moskovskozo universiteta, Seriya II, Khimiya, no. 2, 1963, 
23 - 31 


TEXT: In the Laboratoriva radiatstonnoy khimti (Laboratory fcr Radiat‘on 
Chemistry) the formation of liquid products was invest gated during the frradia- 
tion of acetona by X-rays with doses (1.5 - 1.6) - 10!6 ev/om3 + see. The ex- 

periments were carried out in e spectally dosigned glass ceil first with oxygen- 
Saturated acetone and then witr hydrogen (inert gas)-saturated acetone. Pormal- 
dehyde, acetyl acetone, and acids were determined after {rradiation. Pormalde- 
hyde ts formed from the start of irradiation in presence and absence of oxygen. 

A stationary concentration and Josis vas observed in both cases but it was high- 
er in the prosance of oxygen, caasuy a drop in eoncentration of formaldenyde af - 

ter irradiation. This effect was mere pronounced with an increase of the dos{s 
of irradiation and could attain 25 - 308 of the total effet 20 min after the 
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end of irradiation. The initial yields of formaldehyde accunulation in presence 
and absence of axygen were found to be 7.3 and 2.7 molecules/100 ev. Similar 
results were obtained for acetyl acetone, but in the presence of oxygen the 
yield is lower. Potentiometric titrations of the irradiated acetone indicate 
the formation of several acidic preducts. The titration curvos at various irra- 
diatior,. doses are stmitlar indicating the primary character of formation of all 
products. Tne total initial yield of oxygen-saturated acetone was G ~w 10 
equiv./100 ev. The products formic and acetic acid are apparently contained in 
this cuse. The authors assume the participation of CH,, CH3CO, and CHaCOCH 
radicals tn the formation of the final products of acetdne radiolysis. Addition 
ai formation of formaldehyde in the presence of oxygen can oe explained by the 
reaction: Cig + Oa > cH1300 —> CHa + OH. A radical reaction can ba assumed also 
for the formation of acetyl acetone: CH3CO + CHQCOCH3 —_ CH3COCH2COCH Tho in 


vestigations on the products of radiolysis of acetone have to be continued. 
Tnere are 4 figures. 


ASSOCIATION: Laboratoriya radiassionnoy khimii (Laboratory for Radtation Chem- 
istry) 
SUBMITTED: August 2, 196] 
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RODER, M.; BAKH, .A.; BUGAYANKU, L. 7. 


Redox transformations of acceptors in organic solvents induced 
by ionized radiations. Part 1: Transfortations of iron chlorides 
in acetone solutions. Kin.i kat. 4 m.2:193-197 MrdAp '63. 

(MIRA 1635) 


l. Moskovakiy gosudarstvennyy universitet imeni M.V.Lomonosova, 
khimickeskiy fakul'tet. 


(Iron chlorides) (X rays) 
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Oxidation-reduction conversions of acceptors in organic 
solvents induced by ionised radiations. Part 21 Conversions 
of copper compounds in acetone solutions, Kin. i kat. 4 no.3: 
353~356 My-Je '63, (MIRA 16:7) 


1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova, 
khimicheskily fakul'tet, 

Oxidation-reduction reaction) 

Copper chlorides) (X rays) 
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